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FOREWORD 


This  Food  Systems  Equipment  Division's  effort  was  conducted  as  Task  22 
under  Project  1J6647L3D548  Mobile  Kitchen.  The  objective  was  to  evaluate 
3ix  alternative  mobile  field  kitchen  concepts 
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Bensel,  Pioneering  Research  Laboratory,  Mr.  Jack  Gilmette,  Quality  Assurance 
and  Engineering  Office  and  MSG  David  Dexter,  Food  Service  Equipment  and 
Evaluation  Team,  General  Equipment  and  Packaging  laboratory. 
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ABSTRACT 


Six.  field  feeding  concepts  were  studied  and  evaluated  for  potential  use 
as  a  mobile  field  kitchen  for  the  U.  S.  Army. 

A  thorough  analysis  of  the  major  dosign  consideration  and  parameters  was 
conducted.  They  are: 


Factors 

Definition 

1. 

Storage 

Ability  to  store  all  food,  equipment  and 
ancillary  gear. 

2. 

Transportability 

Ease  of  assembly/disassembly  and  movement 
between  locations. 

3. 

Cook  Enroute 

Ability  to  prepare  food  while  in  transit. 

4. 

Shelter 

Adequate  protection  from  the  elements. 

5. 

Safety 

Ability  of  system  to  function  without  fear 
of  injury  to  personnel. 

6. 

Anthropometric  s 

Man's  physical  characteristics  as  related 
to  his  working  environment. 

7. 

Sanitation 

Free  from  agents  injurious  to  health. 

8. 

Environment 

Ability  to  control  and  maintain  workable 
atmospheric  conditions. 

9- 

Workspace 

Sufficient  worktable  space  for  food 
preparation . 

10. 

Functional 

Configuration  conducive  to  efficient  work 

flow. 


It  is  concluded  that  two  of  the  six  concepts  evaluated  be  considered. 

They  are  a  self-contained  soft  shelter  kitchen  mounted  cr.  a  standard  1  l/2-tcn 
trailer  chassis  and  a  self-contained  soft  shelter  kitchen  mounted  on  2  l/2-ton 
wheel  cargo  truck  vehicle. 


AN  EVALUATION  OF  ALTERNATIVE  MOBILE  FIELD  KITCHEN  CONCEPTS 


'•KGROUND 


The  high  degree  of  mobility  and  wide  dispersal  of  troop  units 
characteristic  of  the  modern  Army  make  it  essential  to  use  fast,  easily 
operated,  mobile  feeding  equipment.  The  feeding  concepts  of  the  Army 
provide  for  the  feeding  of  the  fresh  A-Ration  to  troops  in  the  field 
whenever  possible.  At  present,  the  size  of  the  basic  unit  that  must  be 
supported  is  the  company  consisting  of  a  troop  strength  of  200  +  50  men. 

The  present  system,  the  M-1959  Field  Kitchen  that  is  being  utilized 
in  the  field,  has  undergone  little  change  since  the  development  of  the 
M-1937  Field  Kitchen.  The  M-59  range  outfit  is  a  value-engineered  version 
of  the  earlier  model.  The  system  consists  of  a  range  cabinet  with  a 
burner  unit,  pots,  utensils,  roast  pan,  and  a  baking  rack  set.  This 
equipment  is  normally  used  in  the  field  with  the  kitchen  tent.  A  primary 
limitation  of  this  system  is  its  relatively  low  degree  of  mobility  as 
represented  by  the  time  and  effort  required  to  set  up  and  strike  the 
tentage  and  to  load  the  kitchen  equipment  on  and  off  transport  vehicles. 

To  overcome  these  limitations  in  the  field  feeding  of  a  company-sized 
unit,  the  concept  of  a  mobile  kitchen  wa s  developed.  A  QMR  was  written 
and  the  design  of  the  Modular  Mobile  Kitchen  formulated.  As  a  parallel 
project  the  SPEED  Kitchen  was  also  designed  to  fuxfill  the  same  requirement. 
Both  of  these  units  were  self-contained  in  a  hard  shelter  with  the  main 
differences  in  energy  sources  being  that  the  Modular  Mobile  Kitchen  was 
liquid-fuel-fired  and  the  SPEED  Kitchen  was  operated  by  both  electric  and 
electronic  means. 

To  determine  the  military  potential  of  the  feeding  systems,  a  test 
was  designed  to  compare  the  standard  M-59  Field  Kitchen,  the  Modular 
Mobile  Kitchen  and  the  SPEED  Kitchen.  Following  the  review  of  the  results 
of  the  test,  a  decision  was  made  to  hold  up  all  further  developmental  worx 
on  either  of  these  two  .systems  pending  the  results  of  a  system  analysis 
study  on  field  feeding  to  be  performed  by  the  Operations  Research/Systems 
Analysis  Office  of  the  U.  3.  Army  Natick  Laboratories  ''NLABS). 

However,  as  a  result  of  a  meeting  held  on  9-10  December  1971  at  NLABS 
between  iJ.S.  Army  Combat  Developments  Command  (CDC),  U.3.  Army  Materiel 
Command  (AMC),  and  NLABS,  it  was  determined  that  immediate  development 
of  a  field  kitchen  that  would  be  mobile,  yet  of  simple  design  and  relatively 
inexpensive,  would  be  desirable,  NLABS  was  assigned  the  responsibility  of 
conducting  an  evaL’^tion  of  several  different  configurations  to  determine 
the  best  approach  the  design  of  such  a  Field  Kitchen  System.  The  various 
design  parameters  to  be  followed  in  the  study  were  discussed  and  determined 
at  that  time. 


DESIGN  PARAMETERS  AND  ASSUMPTIONS 


By  a  determination  of  the  9-10  December  meeting,  five  configurations 
were  to  be  evaluated.  This  was  confirmed  by  letter  from  NLABS  to  CDC 
dated  2?  December  1971  (Appendix  A).  One  additional  configuration  was 
added  to  the  study  as  a  result  of  a  letter  from  CDC  to  NLABS  dated 
27  January  1972  (Appendix  B).  The  configurations  are  as  follows: 

1.  A  rigid  shelter  mounted  on  a  2  l/2-ton  wheeled  vehicle. 

2.  A  rigid  shelter  mounted  on  a  standard  1  l/2-ton  trailer  chassis. 

3-  A  rigid  shelter  mounted  on  a  standard  dual  axle  trailer  chassis. 

4-  A  self-contained  soft  shelter  kitchen  mounted  on  a  standard 

3/4-tori  trailer  chassis. 

5.  A  self-contained  soft  shelter  kitchen  mounted  on  a  standard 
1  l/2-ton  trailer  chassis. 

6.  A  self-contained  soft  shelter  kitchen  mounted  on  a  2  l/2-ton 
wneeled  vehicle  chassis. 

The  following  assumptions  were  adopted  for  this  study: 

1.  Feeding  level:  200  +  50  personnel. 

2.  Type  of  food:  A-Ration. 

3.  Storage:  Five  consecutive  meals. 

4.  Bread,  fuel,  and  water:  Same  methods  of  handling  as  in  the 
present  system. 

Bread:  Issue  item. 

Fuel:  Five-gallon  cans. 

Water:  Standard  water  trailer. 

5.  Equipment:  Maximum  use  of  standard  TO&E  equipment.  M-59  range 
cabinet  and  the  M-2  burner  unit  must  be  used;  all  mu3t  be 
detachable . 

6.  Transport:  Essential:  (1)  Highway.  (2)  Cross  country. 

Desirable:  Helicopter  transportable. 


?.  Sraa.H  Unit  P’eeding:  Use  of  insulated  containers. 
8.  Prime  Mover:  8  l/2-ton  cargo  vehicle. 


ANALYTICAL  PROCEDURE 


The  evaluation  was  focused  or  +he  study  of  sloe  different  field 
kitchen  systems  as  defined  by  CDC.  Once  the  parameters  and  assumptions 
were  stated  and  the  problem  area  defined,  an  objective  approach  to 
evaluating  the  equipment  systems  had  to  be  developed.  The  researcher's 
plan  was  divided  into  three  phases.  Phase  I  was  concerned  with  the  basic 
subsystems  that  comprise  a  field  feeding  kitchen.  The  major  subsystems 
that  were  researched  were:  (1)  menu,  (2)  shelters/vehicles,  and  (3) 
ancillary  equipment.  Each  of  these  areas  will  be  discussed  in  the  analysis 
section.  Phase  IT  of  the  study  was  concerned  with  attempting  to  "idealize" 
each  of  the  six  field  kitchen  concepts  that  were  defined  earlier  in  the 
report.  From  this  process,  final  configurations  were  developed  for  each 
concept. 

An  evaluation  of  each  of  the  six  systems  wos  conducted  in  Phase  III 
of  the  study.  The  three  major  areas  of  concentration  were:  (l) 
advantages/disadvantages  of  each  system,  (2)  production  cost  of  each 
system,  and  (3)  R&D  program  schedule.  At  the  same  time  a  trip  was  made 
to  the  U.S.  Army  Quartermaster  School  at  Fort  Lee,  Virginia  in  order  to 
solicit  the  comments  and  opinions  of  experienced  mess  personnel  with 
regard  to  field  feeding  systems.  A  summary  of  the  results  of  the 
questionnaire  are  in  Appendix  C.  From  the  results  of  the  evaluation  of 
the  major  areas  of  concentration  and  the  data  generated  by  the  Fort  Lee 
Study,  an  NLABS  recommendation  was  formulated. 

Figure  1  depicts  each  of  the  three  phases  and  how  they  interface 
with  one  another. 
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Figure  1. 


Flow  Chart  of  Methodology  for  Field  Kitchen  Evaluation  Study 


ANALYST? 


Phase  I 

1.  Menu 

The  A-P.at.ion  was  utilized  for  determining  the  production  quantities. 
The  SB  .10-260  Master  Menu-  Wis  usea  as  a  basis  for  all  calculations.  In 
order  to  determine  the  maximum  food  quantities  that  would  have  to  be  stored, 
the  five  most  difficult  to  prepare  consecutive  meals  (dinner/supper/ 
ureakfast/ dinner/ supper)  were  selected.  The  menus  were  selected  on  the 
basis  of  their  demand  on  equipment  capacities  and  storage  cube. 

2.  Production  Quantities  and  Manpower 

The  Military  Food  Service  Equipment  and  Evaluation  Team  of  N1ABS 
was  consulted  in  order  to  determine  the  most  difficult  to  prepare  menus  for 
the  study.  The  daily  a-la-carte  breakfast  menu  pattern  as  list  .d  on  page  4 
of  the  Master  Menu  was  utilized.  Appendix  D  contains  she  necessary  data 
on  the  quantities  of  food  needed  to  prepare  the  breakfast  meal  for  250  men. 
Because  the  Master  Menu  is  based  on  a  42-day  cycle,  many  different  comb ill¬ 
ations  of  food  items  occur.  In  order  to  determine  the  total  amount  of  food 
that  was  to  be  prepared  at  each  meal,  each  major  cooking  operation  wa3 
identified.  The  quantities  of  food  required  were  then  calculated.  A 
summary  of  the  operations  and  quantities  needed  to  prepare  food  for  250  men 
for  the  dinner  or  supper  meal  can  be  found  in  Appendix  E.  'The  manpower 
requirement  for  this  system  consists  of  two  cooks  per  shift.  This  was 
determined  through  open  discussion  with  Military  mess  personnel  at  Fort  Lee, 
Virginia. 

3 •  Equipment  Selection 

As  defined  in  the  design  parameters,  the  M-2  burner  unit  and  the 
M-59  range  outfit  were  required  to  be  utilized  in  tne  design  of  the  new 
kitchen  system.  Based  on  the  quantity  of  food  to  be  prepared  (Appendices 
D  and  E),  the  following  table  shows  the  equipment,  selected  for  the  cooking 
operation: 


DA  Supply  Bulletin  SB  10-260  Master  Menu  for  Jan  72. 


ible  I .  Equipment  Selected  fcr 


QUANTITY 


Grill,  2'  x  3'  with 
2  M-2  burner  units 

Cooking  racks,  2'  x  2' 
each  with  1  M-2  burner 


M-59  Range  Outfit 


Jugs,  Insulated, 
5-gallon 


JUSTIFICATION 

Grilling  of  eggs,  hot  cakes, 

French  toast,  hamburgs,  steak,  etc. 

Heating  of  liquids  fcr  beverages, 
vegetables,  sauces,  soups,  deep 
fried  foods,  etc. 

Baking  and  roasting  of  food 
products. 

Holding  and  dispensing  of 
beverages . 


8  Food  Container,  Insulated  Holding  and  transporting  of 

prepared  food  items. 

Items  3uch  as  utensils,  pots,  pans,  and  small  equipment  will  be 
specified  when  an  actual  system  is  agreed  upon  and  field  tested.  The  above 
items  are  those  that  are  required  for  the  preparation  of  food  in  ail  the 
six  kitchen  concepts. 

4.  Storage  Flequirements 

There  is  a  Research  and  Development  study  at  Natick  laboratories 
which  is  attempting  to  determine  the  net  volume  of  perishable  and  run- 
perishable  storage  space  required  for  food  items  issued  in  the  Master  Menu. 
Preliminary  results  of  this  study  Indicate  that  for  250  men,  a  five-meal 
storage  capacity  of  72.46  cubic  feet  in  required  for  perishables  and 
52.12  cubic  feet  for  nonperishables.  The  addition  of  disposable  mess  gear 
adds  an  additional  11.43  cubic  feet.  The  following  table  summarises  the 
storage  requirements : 

Table  II.  Storage  Requirements  Summary. 


NET  CUBIC  FFFT 


Perishables 

NonperishabI.es 

Disposables 


72-46 

j .  12 

11.43 


The  perishables  will  be  adequately  stored  in  five-cubic-foot 
insulated  containers  cr  in  a  mechanically  operated  refrigerator.  Mechanical 
refrigeration  is  definitely  required  if  the  issue  of  perishable  food  is  o,. 
a  2-2-3-day  delivery  cycle.  As  an  interim  recommendation,  the  ?0-cubic 
foot  mechanical  refrigeration  box  should  be  uti li'/.ed  on  the  2-2-3-day 
delivery  cycle.  The  disposable  mess  gear  and  the  nonperishable  food  items 
will  be  stored  in  both  the  trailer  and  truck  depending  upon  the  configuration 
selected.  Ice  will  be  stored  in  an  insulated  chest  under  the  worktable  in 
each  kitchen  system  except  for  the  3/4-ton  trailer  concept.  In  this 
concept  the  ice  will  be  stored  in  the  truck. 

5.  Disposables 

The  use  of  disposable  mess  gear  in  lieu  of  using  plastic  trays  or 
metal  mess  gear  was  investigated  as  requested  by  CDC. 

According  to  the  results  of  the  Fort  Jackson,  South  Carolina  test, 
"Military  Potential  Test  of  Food  Service  Systems ”,  the  use  of  disposable 
mess  gear  reduced  the  potable  water  requirements  and  showed  a  sign  in ’ant 
savings  in  KP  manpower  reduction.  The  total  KP  manhours  were  reduced  from 
IS. 93  hours  per  meal  using  plastic  trays  to  10.57  hours  per  meal  using 
disposables.  Theoretical ~y,  this  results  in  a  44*31$  decrease  in  KP 
manhours  per  meal.  Also  a  savings  of  S10  gallons  of  water  with  the  use  of 
disposables  was  realized.  This  was  based  ^n  the  amount  of  water  for  250 
men  for  three  meals. 

Following  is  a  chart  of  the  cost  of  disposable  mess  gear  for  one 
man  per  year  and  the  net  volume  required  to  store  the  gear: 

Table  III.  Cost  and  Sir— y  *  Data  of  Disposable  Mess  Gear. 


iUANTITY 


COST  PER  MAN 


VOLUME,  PER  MAN 
PER  YEAR 


■> 

Tray,  5-Compartment 

$24-09 

4.93  ft3 

1.5 

Cup,  6-oz. 

31.47 

2.47 

2 

Napkin 

1.62 

2.63 

1 

Tableware  Set 

27.38 

3*0? 

$66 . 56 

13.10 

‘•Hurt  et  ai.  Military  Potential  Test  of  Food  Service  Systems,  US  Army 
SETA,  USA TEC CM  Proj  No.  7 -K3-765 -000-001,  Oct  ?i* 
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From  this  the  required  storage  cuke  for  250  men  for  the  disposable 
mess  gear  for  five  meals  would  be  11.43  net  cubic  feet.  Storage  requirements 
are  calculated  from  the  space  required  to  store  supplies  for  the  next  day's 
meal  and  the  two  meals  remaining  once  the  supplies  are  picked  up. 

Following  is  a  list  of  advantages  and  disadvantages  of  using 
disposable  mess  gear: 

Table  IV.  Advantages  and  Disadvantages  of  using  Disposable  Mesa  Gear . 


ADVANTAGES 

DISADVANTAGES 

1. 

KP  Reduction 

1. 

Possible  Storage  Problem 

2 . 

Less  water  required 

2. 

How  and  where  to  dispose 

3. 

Cleaning  supplies  reduced 

3. 

Supply  problem 

4. 

Fewer  immersion  heaters 
required 

5. 

Improved  sanitation 

If  disposable  mess  gear  were  utilized,  fewer  immersion  heaters  and 
32-gallon  cans  for  the  mess  kit  laundry  would  have  to  be  issued  to  wash  and 
rinse  the  pots  and  pans. 

6.  Shelters  and  Vehicles 

The  guidelines  previously  d  'fined  specified  that  a  rigid  shelter 
and  standard  Army  vehicles  (specifically  a  3/4-ton  trailer,  a  1  l/2-ton 
trailer  dual-axle  trailer,  and  2  l/2-ton  truck)  would  bo  utilized  to  develop 
the  field  feeding  concept. 

In  order  to  choose  those  components  that  would  provide  the  desired 
characteristics  for  the  proposed  field  feeding  system,  a  study  was  performed 
encompassing  all  shelters  in  the  Department  of  Defense  inventory  and  aj-l 
standard  Army  trailers.  Utilizing  the  "Reference  Manual  for  Shelters"^ 
Natick  Laboratories,  January  1972,  which  describes  aJl  types  standard  or 
experimental  shelters  and  by  working  with  the  Army  T,\nk  Automotive  Command 
with  reference  to  trailers,  the  desirable  characteristics  were  identified 
and  the  determination  as  to  which  items  would  roost  adequately  adapt  to  the 
field  kitchen  application  was  male. 


3hefererce  Manual  on  Shelters,  USANLAB3,  Jan  72. 
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All  cf  the  shelters  in  the  Department  of  Defensa  inventory  were 
considered.  However,  because  most  shelters  are  special  purpose,  consequently, 
of  high  cost,  several  were  disqualified  on  that  basis.  The  physical 
configuration  of  many  did  not  adapt  readily  to  the  truck-mounted  or  trailer- 
mounted  concepts  and  were  subsequently  disqualified.  The  three  best  choices 
were  considered  to  be  three  rigid  n on-expandable ,  standard  shelters:  the 
S-280  Shelter,  electrical  equipment;  the  S-141  Shelter,  electrical  equipment; 
and  the  US  Marine  Corps  Shelter,  electrical  equipment.  In  comparing  the 
S-280  and  the  S-141  shelters,  it  was  determined  that  the  difference  in 
weight  was  100  pounds  and  the  difference  in  price  $152.00,  with  the  S-280 
shelter  being  the  heavier  and  more  expensive  of  the  two.  However,  the 
S-280  shelter  is  slightly  larger  in  configuration  (length,  4",  width,  6", 
height,  1”)-  The  differences  in  the  overall  dimensions  are  considered 
significant  in  the  already  compact  shelter.  As  a  result,  the  decision 
between  the  two  was  made  in  favor  of  the  5-230.  The  overall  dimensions  of 
the  S-280  and  the  Marine  Corps  shelters  are  length  146",  width  87"  and 
height  83".  The  differences  in  the  cost  and  weight  of  the  shelters  are 
$1,000.00  and  4,8//J  pounds,  respectively,  with  the  Marine  Corps  shelter 
being  the  cheaper  and  heavier  of  the  two.  The  final  choice  between  the 
two  was  based  on  the  4,840-pound  weight  differential.  The  weight  of  the 
Marine  Corps  shelter  exceeds  the  cross-country  capability  cf  the  1  l/2-ton 
trailer.  This  excessive  weight  would  increase  those  problems  in  ground 
handling  and  helicopter  transportability.  Consequently,  the  S-280  was  the 
final  selection. 

The  choice  between  trailers  was  somewhat  simplified  as  the  M-116, 
8/4-ton  and  the  M-103A3 ,  1  l/2-ton  trailer  chassis  are  those  standard  Army 
trailer  chassis  from  which  all  but  certain  special  pur-pose  3/4-ton  and 
1  1/2- ton  trailers  are  derived.  Both  the  M-116  a._d  M-103A3  chassis  will 
accept  the  field  kitchen  trailer  beds  with  minimum  modifications.  Based  on 
this  capability,  their  load-bearing  capacity,  and  their  relatively  low  cost, 
they  are  considered  to  be  the  best  possible  choices. 

As  most  dual  axle  trailers  are  primarily  special  purpose  in  nature, 
the  M-794,  4-ton,  4-wheel  flat-bed  trailer  was  considered  to  be  that  trailer 
vhicn  would  most  readily  adapt  to  the  field-feeding  shelter-mounted  trailer 
concept  due  to  its  physical  configuration. 

The  truck-mounted  concept  was  also  considered  utilizing  as  a  prime 
mover  the  standard  Army  K-35,  2  l/2-ton  truck. 

The  shelter  and  vehicles  which  were  selected  as  the  best  choices 
were  the  Shelter,  electrical  equipment  S-280,  the  chassis  trailer  (Military 
design),  M-116,  3/4-t.on,  2-wheel;  the  chassis  trailer  (Military  design), 

M- -103 A3,  i  l/2-ton,  2 -wheel;  Trailer,  Flat  bed  (Military  design),  M-794, 
4-ton,  4-wheel;  and  the  M-35,  'Truck,  Cargo,  2  l/2-ton,  6x6  (See  Appendix 
F  for  physical  configuration  and  characteristic  data  for  e'ch  item). 
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7 .  Ancillary  Equipment 

The  equipment  analysis  indicated  several  items  are  required  to 
support  the  operation  of  a  field  kitchen  which  are  ancillary  to  the  kitchen 
proper-  Tnese  include: 

a-  Bag,  water,  sterilising 

b.  Can,  Ash  &  Garbage 

c.  Heater,  Immersion 

d.  Tableware  Outfit,  Field 

e.  Trailer,  Tank,  Water,  400-Gallon 

Phase  II 


1.  Concept  Development 

The  following  list  of  factors  mu3t  be  considered  in  the  design  of 
the  optimum  field  feeding  system: 


Table  V.  Factors  to  be  Considered. 


Factors 

Definition 

1. 

Storage 

Ability  to  store  all  food,  equipment  and 
ancillary  gear. 

2. 

Transpor  tability 

Ease  of  assembly/disassembly  and  movement 
between  locations. 

3- 

Cook  Knroute 

Ability  to  prepare  food  while  in  transit. 

4- 

Shelter 

Adequate  protection  from  the  elements. 

.5. 

Safety 

Ability  of  system  to  function  without  fear 
of  injury  to  personnel. 

6. 

Anthropometries 

Man's  physical  characteristics  as  related  to 
his  working  environment. 
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Sanitation 

Free  from  agents  injurious  to  health. 

8. 

Environment 

Ability  to  control  and  maintain  workable 
atmospheric  conditions. 

9. 

Workspace 

Sufficient  work  table  space  for  food  preparation 

10. 

Functional 

Configuration  conductive  to  efficient  work  flow. 
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2. 


Final  Configurations 


CONCEPT  I 

Standard  3-280  Shelter  mounted  on  the  bed  of  a  standard  M-3 5 
2  1/2-ton  truck.  For  internal  configuration,  see  Appendix  G.  The  food 
will  be  prepared  while  working  inside  the  shelter.  Food  will  be  served 
across  the  grill  (through  windows  cut  in  the  side  of  the  shelter  in  front 
of  the  grill  and  cooking  rack)  to  the  troops  who  will  be  moving  across 
step-up  ramp  elevated  to  the  height  of  the  bed  of  the  2  l/2-ton  truck. 

All  subsistence  will  be  stored  in  the  accompanying  1  l/2-ton  trailer. 
Ancillary  equipment  will  be  stored  and  transported  in  the  shelter.  A 
jacking  system  will  be  incorporated  to  allow  for  the  loading  and  off¬ 
loading  of  the  shelter  on  the  bed  of  the  truck  without  assistance  of 
materiel  handling  equipment. 

CONCEPT  II 

Standard  S-280  Shelter  mounted  on  a  standard  1  l/2-ton  trailer. 

For  internal  configuration  see  Appendix  G.  The  concept  of  operation  is 
similar  to  Concept  I .  A  step-up  ramp  would  be  assembled  at  the  height 
of  the  bed  of  the  trailer.  Subsistence  will  be  stored  in  the  2  l/2-ton 
truck  along  with  the  ancillary  equipment. 

CONCEPT  111 

Standard  S-280  Shelter  mounted  on  a  standard  dual  axle  I -794 
trailer.  For  internal  configuration  see  Appendix  G.  The  concept,  of 
operation  is  identical  to  that  of  Concept  II. 

CONCEPT  IV 

A  standard  3/4-ton  trailer  with  a  self-contained  soft  shelter  for 
protection  from  the  elements.  For  configuration  see  Appendix  H.  Food 
will  be  prepared  by  personnel  working  around  the  trailer  on  elevated 
platforms  at  the  grill,  cook  rack,  and  oven  areas.  Food  will  be  served 
directly  from  the  trailer.  All  subsistence  will  be  stored  on  the  2  1/2- 
ton  truck  with  the  ancillary  gear. 

CONCEPT  V 

A  standard  1  l/2-ton  trailer  with  a  self-contained  soft  shelter 
for  protection  from  the  elements.  For  configuration  see  Appendix  I.  Food 
will  be  prepared  by  mess  personnel  working  on  the  trailer  platform. 

Troops  will  bo  served  across  the  grill  as  they  move  acre-  5  a  step-up 
ramp  elevated  to  the  height  of  the  trailer  bed.  Ail  subsistence  will  be 
stored  in  the  2  l/2-f on  truck  v/ith  the  ancillary  gear. 


11 


CONCEPT  VI 


A  standard  M-35* 2  l/2-ton  truck  with  a  three-part  sectionaiized, 
helicopter  transportable  platform  with  kitchen  equipment  mounted  on  each 
of  the  three  platform  sections.  For  internal  configuration  see  Appendix  J. 
The  use  of  extensions  in  the  bows  will  increase  the  height  of  the  canvas 
cover.  "Tie  food  will  be  prepared  while  working  in  the  rear  of  the  truck 
and  served  across  the  grill  to  the  troops  as  they  move  along  a  step-up  ramp 
elevated  >'o  the  height  of  the  bed  of  the  truck.  Subsistence  will  bo  stored 
in  both  the  truck  and  the  accompanying  1  l/2-ton  trailer. 

Phase  III 

Concept  Analysis 
CONCEPT  I 

The  5-280  shelter  mounted  on  the  M-35,  2  l/2-ton  truck  has  several 
advantages  and  disadvantages.  The  primary  advantage  of  the  hard  shelter 
concept  over  the  soft  shelter  configurations  is  that  the  hard  shelter  does 
not  necessitate  any  time-consuming  steps  in  the  assembly  and  disassembly  of 
the  overhead  cover.  Also,  as  a  self-contained  field  kitchen  in  an  enclosed 
shelter,  the  problems  involved  .in  sanitation  are  greatly  reduced. 

The  ability  to  cook  enroute  between  locations  while  the  shelter  is 
mounted  in  the  rear  of  the  M-35,  2  l/2-ton  truck  appears  to  be  a  definite 
desirable  advantage  of  the  truck-mounted  3helter  over  the  trailer-mounted 
concepts.  In  reality,  tne  ability  to  cook  enroute  exists.  However,  the 
M-2  burner  unit  is  by  nature  unstable  and  by  compounding  the  instability  of 
the  burner  by  placing  it  (While  in  transit)  within  a  closed  container  with 
limited  exit  routes  constitutes  an  extremely  dangerous  situation  which 
renders  the  practice  almost  infeasible.  The  ability  of  the  shelter  when 
mounted  on  the  bed  of  the  2  l/2-ton  truck  to  be  moved  yjickly  upon  alert 
notification  is  an  obvious  advantage.  However,  in  the  event  of  vehicular 
breakdown  the  effort  that  must  be  expended  to  remove  the  kitchen  shelter 
from  the  vehicle  is  extensive.  To  facilitate  the  leading  and  off-loading 
of  the  shelter,  a  jacking  system  must  be  developed  or  some  other  ancillary 
method  must  be  utilized. 

Additional  disadvantages  are  those  problems  related  to  space  and 
storage.  Under  the  present  M— 59  Field  Kitchen  Concept,  the  2  l/2-ton  truck 
would  maintain  the  bulk  of  the  storage  while  in  transit.  In  the  truck- 
mounted  shelter  configuration,  the  storage  capacity  is  considerably 
reduced.  Also,  the  2  i/2-ton  vehicle  is  not  able  to  be  utilized  for 
obtaining  rations  from  the  ration  supply  point  or  water  point.  (For  a 
250-man  company  for  mess  facilities  alone,  II/?  gallons  of  water  are  needed 
per  day.)  The  inability  of  the  mess  section  to  use  their  vehicle  for 
water  and  ration  rur.o  renders  the  section  dependent  upon  other  sections  of 
the  unit.  Consequently,  it  greatly  reduces  efficiency  and  the  ability  of 
the  mess  section  to  perform. 
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Another  problem  which  must  be  considered  is  that  of  ventilation.  As 
there  will  be  an  excessive  amount  of  heat  generated  within  the  snelter  (up 
to  360,000  Btu's)  the  need  for  mechanical  ventilation  exists.  There  are 
three  main  problems  associated  with  the  problem  of  ventilation,  those 
being:  (l)  the  shelter  must  be  modified  to  accept  ventilation  equipment, 

(2)  with  the  already  cramped  internal  configuration,  internal  ventilation 
ducts  would  further  reduce  the  available  work  space  inside  the  shelter, 

(3)  MIL  Standard  generator  must  be  added  to  the  system  to  provide  power  to 
opera' e  the  ventilating  system.  Additionally,  one  complete  side  of  the 
she.+er  must  be  modified  to  provide  windows  through  which  the  troops  may  be 
served.  This,  again,  would  incur  an  additional  cost  in  adapting  the  shelter 
to  lield-feeaing. 

CONCEPTS  II  &  III 

The  1  l/2~ ton  trailer  is  a  smaller,  lighter,  less  durable  trailer 
than  the  dual  axle  trailer.  However,  the  concept  of  operation  and  the 
advantages  and  disadvantages  of  each  trailer-mounted  hard  shelter  system 
are  relatively  the  same. 

The  main  difference  in  the  trailer-mounted  and  the  truck-mounted 
shelter  concepts  is  that  in  the  trailer-mounted  configuration,  the  2  l/2-ton 
truck  is  not  committed  to  housing  a  kitchen.  Consequently,  it  is  able  to 
obtain  rations  and  water  from  the  ration  supply  point  or  the  water  point 
as  is  done  in  the  present  K-59  field  kitchen  system. 

CONCEPT  IV 

The  3A~ton  trailer  concept  has  several  advantages.  Safety  is 
perhaps  the  main  advantage  this  system  has  over  all  of  the  other  systems 
that  were  considered.  This  configuration  is  the  only  one  in  which  the  system 
is  positioned  au  the  ground  level  with  free  access  from  all  sides.  With 
no  confining  walls  or  barriers,  the  system  lends  itself  to  quick  exit  routes 
in  case  of  fire  or  other  mishap.  Also,  storage  may  be  divided  between  the 
2  l/2-ton  truck  and  the  trailer-mounted  kitchen  in  a  manner  very  similar  to 
the  method  that  is  used  in  the  present  system.  The  2  l/2-ton  mess  truck, 
therefore,  is  free  to  obtain  rations  and  v/ater.  Additionally,  ventilation 
should  be  as  good  as  atmospheric  conditions  allow. 

The  main  disadvantage  in  the  system  is  one  of  sanitation.  With  all 
work  being  performed  on  the  ground,  the  situation  exists  where  it  would  be 
nearly  impossible  to  keep  personnel,  food,  or  equipment  entirely  clean. 

Also,  as  with  all  the  trailer  concepts  considered,  the  ability  to  cook 
enroute  does  not  exist. 

A  cover  must  be  erected  over  tne  trailer  which  constitutes  a 
disadvantage  when  compared  to  a  hard  type  shelter.  Helicopter  lift  of 
either  trailer  concept  (3/4-ton,  1  1/2- ton)  provides  the  capability  or 
being  entirely  independent  of  the  2  i/2- ton  truck  as  a  prime  mover. 


CONCEPT  V 


The  i  l/2-ton  trailer  concept  will  adequately  meet  those  factors 
considered  to  be  desirable  in  a  field  feeding  system  with  the  exception  of 
the  ability  to  cook  enroute. 

The  main  advantage  that  the  1  l/2-ton  trailer  concept  has  over  the 
3 A.- ton  trailer  concept  is  sanitation.  As  the  1  l/2-ton  trailer  concept 
is  has.  cal.1 y  a  kitchen  mounted  on  an  elevated  platform,  those  sanitation 
problems  encountered  with  working  with  food  at  ground  level  are  minimized. 
Additionally ,  this  system  can  be  considered  to  be  one  of  the  safer  systems 
that  was  developed  as  there  are  no  confining  walls  which  would  prevent  a 
quick  exit.  Other  advantages  and  disadvantages  pertaining  to  a  soft 
shelter  trailer  concept  correlate  directly  with  those  of  CONCEPT  IV. 

CONCEPT  VI 

The  main  advantage  the  2  l/2-ton  kitchen  truck  system  has  over  the 
others  considered  is  flexibility.  The  system  is  mounted  on  a  lightweight 
platform  which  may  be  separated  into  three  separate  sections.  This 
capability  makes  it  a  relatively  simple  task  to  load  and  off-load  the  vehicle. 
'This  would  increase  the  mess  section's  ability  to  make  the  system  ready 
for  transport  in  a  relatively'  short  period  of  time.  Also,  the  system  would 
not  permanently  commit  a  vehicle  as  the  platform  could  be  off-loaded  and 
assembled  on  the  ground  with  canvas  cover.  A  further  advantage  of  this 
system  is  its  ability  to  be  helicopter-lifted  from  one  location  to  another. 
Rations,  water,  canvas  cover,  and  ancillary  gear  could  be  secured  to  the 
platform  and  helicopter- lifted  to  any  location  without  requiring  further 
commitment  of  a  2  l/2-ton  oruck  or  trailer. 

The  2  1/2  -ton  truck  concept  will  adequately  meet  all  the  factors 
that  were  identified  as  desirable  in  a  field-feeding  system.  The  kitchen 
truck  concept  is  not  new  in  field-feeding.  Kitchen  trucks  have  been  con¬ 
structed  since  World  War  II  for  feeding  troops  in  tactical  situations. 
111-10-405^  describes  one  method  (utilizing  standard  TO&E  equipment)  of 
constructing  a  mobile  kitchen  truck.  There  are,  however,  several  differences 
between  the  kitchen  truck  in  '111-10-405  and  the  proposed  truck  mounted 
kitchen  system.  An  attempt  was  made  to  provide  the  cooks  in  the  field  with 
those  standard  items  that  for  many  years  were  fabricated  out  of  necessity. 
Items  such  as  cooking  racks  and  an  efficient  grill  are  examples  of  this. 

By  providing  field  personnel  with  these  items  as  standard  equipment,  the 
need  to  construct  them  in  some  makeshift  fashion  out  of  whatever  materials 
are  available  is  eliminated. 

Safety,  again,  i3  a  major  advantage  in  this  system  as  the  ability 
of  a  man  to  escape  from  a  fire  or  other  mishap  is  not  prevented  by  a  rigid 
wall  structure,  as  the  soft  shelter  can  be  rolled  up  on  the  sides  when  the 
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kitchen  is  in  operation.  However,  although  personnel  are  not  stringently 
confined  within  an  enclosed  area  as  in  the  Ehelter  concept,  it  is  considered 
unsafe  from  a  safety  standpoint  to  cook  enroute. 


As  a  disadvantage  when  the  truck  is  committed  to  housing  the 
platform  and  kitchen  components,  the  storage  capacity  would  be  reduced,  and 
tne  truck  would  not  be  able  to  obtain  rations  and  water. 


The  following  table  depicts  the  ability  of  each  of  the  six  systems 
evaluated  to  meet  the  desirable  characteristics: 

Table  VI.  Factor  Analysis  of  Field  Kitchen  System  Concepts . 
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The  final  step  in  the  evaluation  was  to  perform  a  cost  analysis 
of  the  six  concepts  in  the  study.  A  tabulation  of  the  estimated  cosus 
is  shown  ir.  Table  VI I.  (See  Appendix  K  for  a  detailed  cost  breakdown). 
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Table  VII.  Estimated  Production  Cost  Schedule . 


KITCHEN* 

TRUCK 

TRAILER 

TOTAL 

CONCEPT  I 

16,090.00 

9,360.00 

947.00 

26,417-00 

CONCEPT  11 

12,790.00 

9,360.00 

947.00 

23,117.00 

CONCEPT  III 

12,790.00 

9,380.00 

7,000.00 

29,170.00 

CONCEPT  IV 

4,308.00 

9,38C .00 

760.00 

14,443-OC 

CONCEPT  V 

4,308.00 

9,380.00 

947-00 

14,635-00 

CONCEPT  VI 

4,077.00 

9,380.00 

947-00 

14,404.00 

^■Estimates  include  the  costs  of  preparation  and  storage  equipment, 
shelter  or  tentage,  ramps,  platforms,  and  ventilation  equipment,  where 
applicable.  However,  not  included  are  the  costs  of  standard  TU&E  equipment 
presently  available  to  troop  units  such  as  the  M-59  range  outfits,  insulated 
food  containers  and  mess  kit  laundry  gear.  Where  additional  TO&E  equipment 
is  required  the  costs  have  been  included. 

Cost  estimates  were  then  compared  with  the  factor  analysis  shown 
in  Table  V  to  deternine  the  best  cost  effective  concept. 
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SUMMARY 


Six  field  feeding  concepts  were  developed  b:.sed  on  the  following  areas: 

1.  Menu:  The  A-Ration  was  utilised  for  determining  the  production 
quantities.  The  SB  10-260  Master  Menu  was  used  as  a  basis  for  all  calcu¬ 
lations. 

2.  Production  Quantities  ana  Manpower  Requirements:  The  daily 
a-la-carte  breakfast  menu  pattern  of  the  Master  Menu  was  utilized.  The 
total  amount  of  food  that  must  be  prepared  at  each  meal  was  calculated 

for  each  major  cooking  operation.  The  manpower  requirement  for  this  system 
is  two  cooks  per  shift. 

3.  Storage:  Results  indicate  that  for  250  men  for  a  five-meal 
storage  capacity  72.46  net  cubic  feet  are  required  for  perishables  and 
52.12  net  cubic  feet  are  required  for  nonperishables.  The  addition  of 
disposable  mess  gear  adds  an  <  Iditional  11.43  net  cubic  feet  to  tne 
nonperishable  storage.  The  perishables  will  be  adequately  stored  in  five- 
cubic-foot  insulated  containers  or  in  a  mechanically  operated  refrigerator. 
However,  mechanical  refrigeration  is  definitely  required  if  the  issue  cf 
perishable  food  is  on  a  2-2-3-day  delivery  cycle. 

4.  Disposable  mess  gear  utilization:  If  disposable  mess  gear 
were  utilized,  fewer  immersion  heaters  or  cans  for  the  mess  kit  laundry 
would  have  to  be  issued  to  wash  and  rinse  the  pots  and  pans. 

5.  Shelters  and  Vehicles:  The  shelters  and  vehicles  which  were 
selected  as  the  best  choices  were  the  Shelter,  electrical  equipment  S-280. 
the  chassis  trailer  (Military  design),  M-il6,  3/4-ton,  2-wheel;  the  chassis 
trailer  (Military  design),  M103A3,  1  1/2-ton,  2-wheel;  'Trailer,  Flat  bed 
(Military  design),  M-794,  4-ton,  4-wheel;  and  the  M-35,  Truck,  Cargo, 

2  l/2-ton,  6x6. 

6.  Ancillary  Equipment:  The  equipment  analysis  indicated  several 
items  are  required  to  support  the  operation  of  a  field  kitchen  which  are 
ancillary  to  kitchen  proper.  These  include:  (l)  Bag,  water,  sterilizing, 
(2)  Can,  Ash  and  Garbage,  (3)  Heater,  Immersion,  (4)  Tableware  Outfit, 
Field,  and  (5)  Trailer,  Tank,  Water,  400-Gallon. 

From  an  analysis  of  the  data  generated  in  the  preceding  areas,  the 
design  requirements  were  identified.  From  this  an  optimum  system  capable 
of  meeting  all  of  the  physical  characteristics  of  a  field  feeding  system 
could  be  developed.  Certain  key  factors  we  re  recognized  t'**  those  desirable 
characteristics  in  the  development  of  a  field  feeding  system.  They  are: 
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Factors 

Definition 

1 

-L  • 

Storage 

Ability  to  .«•  tore  all  food,  equipment,  and 
ancillary  gear. 

2. 

Transportability 

Ease  of  assembly/disassembly  and  movement 
between  locations. 

3- 

Cook  Enroute 

Ability  to  prepare  food  while  in  transit. 

4. 

Shelf  er 

Adequate  protection  from  the  elements. 

5* 

~afety 

Ability  of  system  to  function  without  fear 
of  injury  to  personnel. 

6. 

Anthropometries 

Man's  physical  characteristics  as  related 
to  his  working  environment. 

7. 

Sanitation 

Free  from  agents  injurious  to  health. 

8. 

Environment 

Ability  to  control  and  maintain  workable 
atmospheric  conditions. 

9. 

Workspace 

Sufficient  work  tables  space  for  food 
preparation. 

10. 

Functional 

Configuration  conducive  to  efficient  work- 
flow.. 

Based  on  these  factors,  the  six  concepts  were  evaluated.  A  list  of 
the  advantages  and  disadvantages  of  each  system  was  developed  along  with 
a  production  cost  estimate. 

From  the  factor  analysis  and  the  estimated  production  cost,  it  has 
been  demonstrated  that  CONCEPT  VI  meets  the  greatest  number  of  desirable 
characteristics  for  the  optimum  field  feeding  system.  However,  it  was 
recognized  that  CONCEPT  V  was  able  to  meet  all  the  requirements  with  the 
exception  of  the  ability  to  cook  enroute. 

The  low  ratings  on  the  factor  analysis  evaluation  and  the  relatively 
high  cost  of  CONCEPTS  I  tlirough  III  eliminate  them  as  feasible  solutions. 
The  disadvantages  inherent  in  CONCEPT  IV  render  it  an  undesirable  solution 
when  compared  with  the  relative  advantage  of  CONCEPTS  V  and  VI. 
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CONCLUSION 

Only  CONCEPTS  V  and  VI  meet  sufficient  criteria  to  warrant  consideration 

However,  tactical  consideration.*  are  required  to  determine  the  final 
selection.  Trade-off  analysis  shou1  i  be  utilized  for  the  following  criteria: 

1.  Vehicle  availability  for  ration  and  water  support. 

2.  Requirements  for  cooking  enroute  as  defined  in  10-405. 

3.  Degree  of  rough  terrain  capability  required  for  a  mobile  kitchen 
to  include  a  decision  to  determine  if  a  track  vehicle  can  act  as  a  prime 
mover  for  a  1  l/2-ton  kitchen  trailer  over  rough  terrain. 
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RECOMMENDATIONS 


The  Combat  Developments  Command  evaluate  the  two  technically  adequate 
concepts  (Concepts  V  &  VI )  to  determine  the  one  that  best  meets  the  tactical 
requirements  of  the  Field  Army. 

The  QMR  for  a  Mobile  Field  Kitchen  be  modified  in  accordance  with  the 
concept  selected  and  that  an  appropriate  requirements  document  be  issued. 

Development  of  the  selected  concept  be  initiated  in  FY?2  utilizing 
currently  available  funds  which  must  be  obligated  by  30  June  1972.  Program 
funding  will  be  required  through  completion  of  development  in  tbs  amount 
of  $155*000.00.  The  following  R&D  schedule  applies  to  either  concept 
selected: 

FIELD  KITCHEN  CONCEPT 

DEVELOPMENT  STAGES 

Phase  I  ED  (Design) 

Phase  II  ED  (Prototype) 

Phase  III  ET/ST 
Phase  IV  TC 
TOTAL 

FISCAL  TEAR  BUDGET 
FY72 
FY73 
FT  7  A 

-'FT72  funds  currently  available 
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APPENDIX  A 


DEPARTMENT  OF  THE  ARMY 
U  S  ARMY  NATICK  LABORATORIES 
NATICK,  MASSACHUSETTS  017S0 


COPY 

AMXRE-GF5  2?  December  1971 

SUBJECT:  Field  Kitchen  System 


THRU:  Commanding  General 

US  Army  Materiel  Command 
ATTN :  AMCRD-JI 
Washington,  D.  C.  20315 


TO:  Commanding  General 

US  Array  Combat  Developments  Command 

ATTN:  CDCMS-0 

Ft.  Belvoir,  Virginia  22060 


1.  These  Laboratories  have  been  undertaking  development  of  a  modular 
mobile  field  kitchen  in  response  to  an  approved  DA  Qualitative  Materiel 
Requirement.  It  was  recommended  by  CDC  during  this  development  that. 

a  field  experiment  be  conducted  to  provide  a  comparison  of  the  SFEED, 
Mobile  and  M-59  Kitchens.  AMC  concurred  in  this  recommendation  and 
a  1? -week  evaluation  was  undertaken.  The  experiment  was  completed 
in  June  1971  and  a  report  of  findings  was  submitted  by  USATECOM  in 
late  November  1971-  It  was  determined  by  all  concerned  that  con¬ 
tinuing  development  of  either  the  SPEED  or  Modular  Mobile  Kitchen 
was  not  warranted  at  this  time. 

2.  A  meeting  was  held  at  these  Laboratories  on  9-10  December  1971  to 
discuss  field  kitchens.  As  a  result  of  these  discussions,  these 
Laboratories  agreed  to  perform  an  Equipment  Evaluation  Study  for 

the  purpose  of  determining  the  proper  course  of  development  for 
an  interim  Field  Kitchen. 


AMXRE-CFS 

SUBJECT:  Field  Kitchen  System 


27  December  1971 


3.  There  are  five  specific  configurations  to  be  evaluated,  as  follows: 

a.  A  rigid  shelter  mounted  on  a  2  l/2-ton  vrheeled  vehicle. 

b.  A  rigid  shelter  mounted  on  a  standard  dual  wheel  trailer  chassis. 

c.  A  rigid  shelter  mounted  on  a  standard  1  l/2-ton  trailer  chassis. 

d.  A  self-contained  soft  shelter  kitchen  mounted  on  a  standard  3/4- 

ton  trailer  chassis. 

e.  A  self-contained  soft  shelter  kitchen  mounted  on  a  standard  1  1/2- 
ton  trailer  chassis. 

4.  The  parameters  for  this  study  include  the  follov'ing: 

a.  Feeding  Level  -  200  +  50  personnel. 

b.  Type  of  Food  -  A-Ration. 

c.  Food  Preparation  -  Two  dinners,  two  suppers  and  one  breakfast 
(selected  from  Master  Menu  and  considered  to  be  most  difficult  to  prepare). 

d.  Storage  -  Capable  of  storing  five  meals. 

e.  Bread  -  Issued  item,  no  preparation. 

f.  Equipment  -  To  be  standard  to  maximum  practical  extent,  which  will 
include  the  Range  Cabinet,  M-59  and  Burner  Unit,  M-2. 

g.  Water  -  Water  trailer  towed  by  company  supply  vehicle. 

h.  Utensils  -  Disposables  and  nondisposables  to  be  studied. 

i.  Helicopter  transport  to  be  considered. 

j.  Fuel  --  5-gallon  cans. 


AKXRE-GFS 

SUBJECT:  Field  Kitchen  System 


2?  December  1971 


5-  The  study  will  include  the  advantages  and  disadvantages  of  the 
various  configurations  as  well  as  cost  information  and  an  NLAB8 
recommendation  for  the  final  configuration  to  be  pursued  with  the 
development  schedule  through  type  classification-  Th"  system  will 
include  the  packaging  and  transport  of  all  auxiliary  equipment  re¬ 
quired  for  operation.  The  schedule  for  completion  of  this  study 
is  15  February  1972. 

6.  Upon  approval  of  this  study  an  operation  "breadboard'1  model  will 
be  fabricated  by  these  laboratories  for  use  as  a  concept  model  which 
will  be  available  for  demonstrations  as  required.  This  model  will  not 
be  a  prototype  capable  of  withstanding  formal  field  testing.  A  trailer- 
mounted  kitchen  utilizing  a  soft  shelter  could  be  made  available  approxi¬ 
mately  two  months  following  study  approval.  A  model  utilizing  a  rigid 
shelter  would  require  additional  time. 

7.  Field  kitchen  systems  used  by  fourteen  foreign  nations  have  been 
studied  by  these  laboratories.  Of  these,  eleven  utilize  a  trailer 
concept  using  a  soft  or  semi-soft  shelter  for  mobility  with  only  two 
using  the  2  l/2-ton  cargo  vehicle  with  a  similar  arrangement  as  that 
shown  in  TM-10-if05.  The  basic  method  of  cooking  by  foreign  countries 
is  boiling  or  stewing  in  contrast  to  the  larger  amount  of  frying, 
baking  and  rcascing  common  to  the  US  Military  ration.  Direct  adoption 
of  the  foreign  equipment  is  not  feasible  due  to  the  varied  equipment 
requirements  that  exist  as  a  result  of  this  difference  in  ration  and 
other  factors  such  as  "buy'  American"  and  use  of  non-standard  trailers 
and  equipment  which  would  cause  serious  supply  and  maintenance  problems 
and  be  more  costly  in  production. 

8.  The  QMR  for  the  modular  mobile  kitchen  will  be  used  as  the  basis 
for  the  current  effort.  It  was  agreed  at  the  1C  December  meeting  that 
NLAB5  would  recommend  uo  CDC  the  kitchen  concept  which  shows  the  most 
promise.  A  meeting  will  then  be  scheduled  at  vhich  time  CDC,  as  agreed, 
would  approve  the  design  (either  as  presented  «jr  with  modifications 
offered  by  CDC)  and  issue  a  change  to  the  requirement  to  properly* 
reflect  the  new  kitchen  parameters. 

FOR  THE  COMMANDER: 


hi 

JAMES  H.  FLANAGAN 
Deputy  Scientific  Director 
for  Engineering 
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APPENDIX  B 


DEPARTMENT  OF  THE  ARMY 

headquarters  LTC  B rumi t / g  1  s /35 -4 14 53 

UNITED  STATES  ARMY  COMBAT  DEVELOPMENTS  COMMAND 
FORT  BELVOIR.  VIRGINIA  22060 


CDCMS-0 

SUBJlCT :  Field  Kitchen  System  (USACDC  ACN  6214) 


27  JAN  1972 


Commanding  Officer 

US  Army  Natick  Laboratories 

ATTN :  AMXRE-GFS 

Natick,  Massachusetts  01760 


1.  Reference,  letter,  AMNRE-GFS,  HQ  USANLABS,  27  Dec  71,  subject  as  above. 


2.  This  command  has  reviewed  referenced  letter  and  agrees  with  the  Equipment 
Evaluation  Study,  subject  to  the  previously  agreed  clarification  of  paragraphs 
5  and  8  concerning  completeness  of  the  study  and  milestones  for  CDC  review. 


3.  Request  a  sixth  specific  configui ation  be  added  to  the  study  or  at.  least 
considered  in  sufficient  detail  to  insure  a  total  appraisal  of  the  possible 
technical  approaches.  The  sixth  approach  would  be  a  self-contained  soft: 
shelter  kitchen  mounted  on  a  2  1/2  ton  wheeled  vehicle. 


4.  Attached  at  Jnclosure  1  is  a  basic  design  approach  for  such  a  kitchen, 
It  was  shov;n  in  the  September  1971  issue  of  Army  Reservist  Magazine. 


FOR  TtE  COMMANDER: 


1  II 

nc  1 

as 

CF: 

CG, 

USACDCPALSG, 

CG, 

USAMC,  ATTN: 

CO, 

USACDC SNA 

cA. 

ROBERT  L.  CBOiiYN  (J 
2LT ,  ACC 
Asst  AG 


24 


. .... - -‘h'i  i 


ih  IHM  I  1 


APPENDIX  C 


FORT  LEE  QUESTIONNAIRE  SUMMARY 


A  lack  of  feedback  pertaining  to  problem  areas  in  field  feeding 
exists  between  the  "man  in  the  field"  and  the  personnel  who  develop 
their  equipment.  The  purpose  of  this  study  was  (l)  to  establish  a 
form  of  communication  between  the  ultimate  user  and  the  designer, 

(2)  to  solicit  new  ideas  from  experienced  mess  personnel,  and  (3)  to 
identify  those  problem  areas  that  are  inherent  in  the  present  field 
feeding  system. 

A  questionnaire  was  developed  to  gather  information  and  attitudes 
on  various  phases  of  field  feeding:  (1)  rations,  (2)  equipment, 

(3)  operations,  (4)  maintenance  and  safety,  and  (5)  future  concepts. 

The  questionnaire  was  administered  to  experienced  mess  personnel  at 
the  US  Army  Quartermaster  School  at  Fort  Lee,  Virginia  and  at  the 
US  Army  Natick  Laboratories,  Natick,  Massachusetts. 

This  survey  reflects  over  800  man-years  of  military  experience 
with  an  average  experience  level  of  16.52  years.  The  general  concensus 
of  the  comments  of  those  mess  person:. el  responding  to  questionnaire 
are  as  follows: 

Rations.  The  preparation  and  serving  of  a  CONUS  type  ration 
under  field  conditions  was  not  considered  feasible  by  7 0$  of  the 
personnel.  Extensive  problems  were  encountered  due  to  the  lack  of 
refrigeration.  A  trailer-mounted  refrigeration  system  was  considered 
highly  desirable. 

Equipment.  The  current  equipment  was  considered  adequate 
by  91%  of  the  personnel,  however,  there  seems  to  be  definite  need  for 
an  independent  grill  and  an  improvement  in  the  design  of  the  M-2 
burner.  Storage  space  was  felt  to  be  a  major  deficiency  ihothfe 
present  system.  A  self-contained,  standardized  mobile  field  unit 
is  needed  to  increase  the  transportability  of  the  kitchen  system. 

The  existing  M-1943  tent  was  found  to  be  very  time-consuming  and 
awkward  to  erect  and  strike . 

Operations,  The  current  field  feeding  system  was  considered 
to  be  adequate  by  81,' t  of  the  personnel.  The  current,  system  was  con¬ 
sidered  to  be  mobile  by  11%  of  the  respondents;  however,  the  time 
required  tc  assemble  and  disassemble  the  mess  equipment  was  considered 
too  excessive  by  82%  of  mess  personnel.  The  ability  to  prepare  food 
enroute  was  an  extremely  desirable  capability. 


Maintenance  and  Safety .  Excessive  time  was  required  to  perform 
maintenance  on  the  M-2  Burner  Unit.  The  pressure  release  valve,  air 
gauge,  and  preheater  were  the  prime  problem  areas  of  the  burner.  Ihere 
seems  to  be  a  definite  safety  hazard  inherent  in  the  M-2  burner  unit, 
specifically  with  the  pressure  build-up  and  the  air  gauge. 

Future  Concepts.  The  most  important  considerations  in  designing 
a  field  feeding  system  were  (1)  mobility,  (2)  rnmu,  (3)  serving  time, 

(4)  sanitation,  and  (5)  burner  units.  The  use  of  convenience  foods  will 
not  eliminate  the  need  for  the  skilled  cook  and  baker. 

It  was  concluded  that  the  comments  and  responses  by  experienced 
mess  personnel  be  further  reviewed  for  an  eventual  improvement  in  the 
present  field  feeding  system. 
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DEPARTMENT  OF  THE  ARMY 
U.  S.  Army  Natick  Laboratories 
Food  Systems  Equipment  Division 
General  Equipment  &  Packaging  Laboratory 
Natick,  Massachusetts  01760 


FIELD  FEEDING  QUESTIONNAIRE 


RANK 


DATE 


PRESENT  DUTY  ASSIGNMENT 


YEARS  IN  SERVICE 


FIELD  FEEDING  EXPERIENCE  (in  Months) 

SOUTH  EAST  ASIA _ _ 

GERMANY  _ 

KOREA 


WW  II 
OTHER 


All  of  the  following  questions  relate  to  the  present  field  feeding 
system  as  described  in  TM  10-405  Army  Mess  Operations.  The  response  to 
these  questions  will  be  utilized  to  improve  the  design  of  the  field  feeding 
system.  Please  feel  free  to  "Tell  it  like  it  is."  Thank  you  for  your 
participation  in  this  survey. 


Is  the  field  feeding  system  currently  in  use  adequate  for  field  food 
preparation  and  feeding? 


In  your  opinion,  what  is  the  feasibility  of  preparing  and  serving  a 
CONUS  type  ration  under  tactical  conditions? 
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3 .  How  much  time  should  be  allotted  to  serve  food  to  a  200-man  company 
under  tactical  conditions? 


4.  How  could  a  typical  serving  line  be  modified  to  increase  its  speed 
or  efficiency? 


5.  What  has  been  your  experience  with  regard  to  the  ration  issue  cycle 
(in  days)  in  a  tactical  envir_nment?  What  problems  are  involved  in 
storage? 


6.  Is  the  field  feeding  system  currently  in  use  mobile?  Is  it  easy  to 
assemble  and  disassemble? 


7.  What  problems  related  to  the  prime  mover  (2^-ton  truck,  helicopter, 
etc.)  are  associated  with  the  movement  of  field  feeding  apparatus 
(to  include  all  equipment,  rations  ana  accessories)? 


3.  What  could  be  done  to  increase  the  mobility  of  the  current  field 
feeding  equipment? 


iJWF**' 
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V.  What  is  your  opinion  of  preparing  food  while  moving  between  locations? 
Advantages?  Disadvantages? 


10.  What  methods  could  be  used  to  store  perishables  in  the  field  in  a 
satisfactory  manner? 


11.  What  is  the  greatest  problem  associated  with  field  feeding? 


12.  What  equipment  do  you  consider  necessary  to  feed  anstandard  A-ration 
menu  to  a  200-man  company  in  the  field? 


13-  What  equipment  do  you  consider  necessary  to  provide  adequate 

facilities  for  cleaning  of  kitchen  equipment  and  personal  mess  gear? 


i 


* 

t 

14.  What  additional  accessory  equipment  would  facilitate  the  preparation, 
and/or  sarving  of  food  in  field  situations? 
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15.  What  are  the  advantages  and  disadvantages  of  mechanical  field 
refrigeration?  In  your  opinion,  is  it  practical? 


16.  What  type  of  shelter  or  protective  cover  would  be  most  adequate  for 
field  food  preparation? 


17.  What  ma.lorqitem(s)  of  equipment  not  currently  in  the  system,  if 
added,  would  be  of  most  benefit  to  field  feeding? 


18.  What  advantages  and/or  disadvantages  (KP  reduction,  equipment,  time, 
convenience)  could  be  achieved  through  the  use  of  disposable  mess 
gear  vs.  non-disposable  mess  gear? 


19. 


Is  extensive  maintenance  required  on  any  piece  of  field  mess 
equipment  currently  in  the  system?  What  is  the  cause  of  the 
excessive  maintenance? 
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20. 


What  modifications  to  those  item(s)  of  field  mess  equipment  currently 
in  the  system  could  be  performed  to  increase  their  usefulness  as 
field  feeding  apparatus? 


21. 


What,  if  any,  safety  hazards  have  you  encountered  with  the  present 
field  feeding  systems? 


22. 


If  you  were  designing  a  field  feeding  system,  what  would  be  your 
most  important  consideration s)? 


23. 


What  is  your  opinion  of  the  following  concept?  ''The  food  service 
system  for  the  Army  in  the  field  will  be  characterized  by  the 
extensive  use  of  convenience  foods.  High  quality  food  service 
will  not  be  dependent  on  the  skill  of  the  cooks  and  bhkers." 
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APPENDIX  D 


DAILY  A-LA-CARTE  BREAKFAST  MENU 


ITEM 

QUANTITY 

Chilled  Fruit  or  Juice 

Five  gallons  (juice) 

45  pounds/4  gallons  (fruit) 

Ready-to-Eat,  Cereal 

63-125  packages 

Hot  Cereal 

17.5  gallons 

Fresh  Milk 

31.25  gallons 

Eggs  to  Order 

41.63  dozen 

Griddle  Cake s/5yrup 

4  recipes/month 

French  Toast/Syrup 

2  recipes/month 

Meat 

30  pounds 

Potatoes 

57.5  pounds 

Special  Hot  Breads 

500  rolls  (20  pans) 

Toast/Butter 

Issued  (bread)  7*5  lbs.  (butter) 

Jam/ Jelly 

Condiment 

Tea/Coffee 

15.62  gallons  (coffee) 

Condiment  (tea) 

APPENDIX  E 


SUPPER./D  INNER  MENU  PATTERN 


MAJOR  OPERATION 


QUANTITY 


Grill 
Deep  Fry 
Pot  Cookery 
Soup 

Vegetable  1 
Vegetable  2 
Potatoes,  Mashed 
Beverages  (coffee) 

Roast 

Bake 

Salad 

Milk 


125  pounds 
95  pound 3 


15.62  gallons 
20  pounds 
2C  pounds 
10  gallons 
7.81  gallons 

100- 12 5  pouncs 

43  pies 
6  pans  (field) 

7.8  gallons 

15.62  gallons 
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APPENDIX  F 


I .  SHELTER  ANALYSIS 
II.  VEHICLE  ANALYSIS 
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'--■Expanded  length.  All  shelters  are  non-expandable  except  No. 
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CMTAIH  I*  MOV  |  S  I  ONS  Of  THIS  STANDARD,  lOCNTIMtO  »Y  AN  ASTCR I »K 
\MKVf*r  INTMNATIONAL  STANDARDIZATION  ORCCMCNT 

nATO-SiAM*  2605-A  (coition  3).  wncn  rcvision  or  canocllation 
Of  THIS  STANOARO  IR  fROPORXD  WHlON  WILL  AffCOT  OS  VIOLATC  THC 
INTCRNAf IONAL  AORCOKNT  OONOCRNCO,  TNt  f  R  CPAR I  NS  AOTiVITY  WILL 
TARC  AffROfRlATC  RCOCNOI  L  I  AT  I  ON  ACTIO*  THROUSH  I  NTCRNAT  IONAL 
STANDARDIZATION  OHAHNCLR  JHOLUDIHS  DCf ARTNCNTAL  STANDARD  I ZAT I  ON 
OffICCS,  If  R CfiU i R CD ■ 


0 1 N CNR  I  CNR  ARC  IN  INCHCR  AND  ARC  RHCNTN  fOR 
CNQINCCRINO  ICf CSCNCC  ONLY, 


UPDATED  IN  ACCORDANCE  WITH  ASS  P  AON  RAN  f  OR 
PIVC  YEAR  CYCLIC  RCYICT, 


»  ANMY.AT  ri1lt 


0*4*  Cv.< 
NAVY-MC 


!  OIIIIT  | 


CHASSIS,  TRAILER,  3/4  TON, 
2  WHEEL, 

MILITARY  DESIGN,  M  116 At 


«  PANT  NO. 


smaaL ■! 


(MiKtUINa 
PAATS  LIST 


673AJ96 


MILITARY  STANDARD 


MS  53028 


TO ion  f  OTHdIT 

MIL-C-wfll80 


TJTT — ; — 5r-y 


DD.Sft  872-1 


•  •«,<•««  ■»*>•«  •»  »H  ><*•  AN  I 


Figure  2.  K-116  Cha33i3  Trailer,  3/4-ton,  2-wheel. 
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VEHICLE 

•CFCRCNCE  WCIGMTS  INFORMATION  ONL  Y ) 


CHARACTERISTICS 


fttioaJuaimiLiufi: 

‘  iNtrn  Lye 
Axle 

LANDING  GEAR 

Axlc 


1660  tes. 


183  IBS. 

1472  LBS. 
250  lbs. 
1410  Lit. 


55A.W  JtU LJil •  ’NCLUDINO  BODY  AND  •AYLOAO 
W>TM  PAYLOAD  EVENLY  DISTRIBUTE® 


uUNf :tc 
Axi.f 


Iota 


Grom  country 
360  lri • 
3370  lbs, 
5730  Lit. 


H ionway 

473  lbs, 
7757  lbs. 
0230  lss. 


rQRfllW*J»J,.Ih:  jubuersiqle  for  15  pinutes 

'ourltr  -  Drawbar,  ft  ins  WS5I339-2  © 


UVii.  Ju  aL*v.  • 

I  AND  I  NO  AhEEL 


'•AND  LIFT,  OfFSCT  SWIVEL,  SRRiri  STRUT  TY?E 

aster  Type  par’  mo.  7979900 


E^LG |,w. i wAv.  I t-M :  Installation  PART  SO.  0747900 
Potential  -  24  Volt* 

Storlioht  -  Iaili  i:iht,  Vehicular:  HM  6  LH  MS  51329-1 
jtorliqht  -  cmicular:  Blackout  (11  req'd  Mj  51302-1 


LK/Wu:  Assem-l*  part  No,  7979967 

.•Oft  '.‘EMHERS  -  6 

j i oe  ft a i l  -  Channel  -  5  1/16  x  2  x  3/16 
Section  Modulus  -  2.41  in. 


A AU.’ 


Tubular  MS  35865- A 1 


Ml  D'sc,  orrsci  MS  33044  -  5  © 

I1RLS:  9.00x20  8  pcy,  MS  35386-16 
Tread  oct i oh  NDCC ,  Tutc  MS  35392-13 

W.  BSr» 

Drum  size  -  15x3 
Actuation  -  Air/hydrauuc 


BRA7X5 :  PARKING  -  Install. 
PART  8742446 
Drum  size  -  15x3 
Actuation  -  Manual 


i^JLIilUM-lQttlhU  UULLU : 

CROSS  COUNTRY  20  .'.I  .11. 

Highway  50  M.i'.H, 

f t L  DGHfiS :  No,  and  locati  .u  -  o 
J  EACH  SIDE  or  FRAME  PARI  No.  /9 79507 

A^ii±^iAL„LkU  UJMt&i .  AM  JJ&LL  ■ 

Shock  aosorber  k it  -  part  No.  Bjj6/7n 
Cur  fort  leg  kit  -  part  No.  H».H1929 

Th.S  Vt HiClE  SMAU  Rr  iS  ACCORDANCE  *Th 

REPCRfc'NCfO  DRAWINGS  PART  NO.  3358991 
COPIES  CP  WHICH  MAY  BC  OBTAINPO  PROM 
ARMY  TANK  AUTOMOTIVE  CENTER.  OGTROIT 
AR$fNAl ,  WARREN  MICHIGAN  40090.  ATTN: 
standardization  BRANCH 


SffUNUS :  Plat  iext,  Eye  paht  No,  7360628 

2  1/2  WIDE  *  48  LONG,  12  LEAVES 

•*U/»L»ARY  $RR|N3,  5  LEAVES  PA«T  NO.  74l1042 


0 1 MENS lONS  A»E  IN  INCHES  AND  ARE  SHOWN 
ENGINEER  NO  RE P.  ON^v 


POR 


""yfi  'ATAl 


M3  PART  NO 

engineering 
PARTS  list 

MS  5  302  9  -  1 

835899 1 

t 

i 

u 

a 

3 


No  Mr 

A'P  t  QCf  A  RA  104 1  © 

t'y  j  <  •.  t  r  ic 

M’L  C  4*i*0 


CHASSIS,  TRAI  LER,  (  MILITARY  DESIGN  ) 
M  103  A3,  1-1/2  TON,  2  WHEEL 


I  f  i  ',11 


MILITARY  STANDARD 

MS  53029 


dd  672  i 


re  3-  >1-103  Chassis  Trailer,  l-l/?-ton,  2-wheel. 
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■ILITAHY  STAHDAAD  IS  Million  fOl  USC  BY  ALL  DCF AUTULNYS  AMS  ASCMCICS  OP  THt  RfVIPW  ACTIVITIFS- 

TNLH7  OP  DCfCYSt.  SCLCC'IOW  l«  ALL  MCW  CNO I HCCP I  NO  AND  BLAIS*  APPLICATIONS 

ON  BtPCTIIlVC  OSt  SHALL  »t  UADt  r«ON  THIS  DOCONCMT.  Uii  H  ACTIVITIES  i 


MO  tut  Cl  Ait 

mo 


DETAIN  MOVt»IO«ft  Of  THU  tTANOAAD,  IPCNVIflffi  IV  AN  AITIIlM  (*)  AMI  Thl  lUIJtCT  Of 
INTCflfcATIONAl  I TAMTAA0 I  TAT i ON  AtAtlMINT  NATO  STANZA  2805-A  CcO I T 1 0N  3  ),  V.HLN  AIVIIIDN 
o«  oanculatjon  or  thii  itandaab  it  rtorotiu  w.i i ok  will  AfftOT  o<\  vio^atc  c  intkrnaT' 
IOMAL  ACACCMCNT  CONCCANCO,  THC  MCM4IHQ  ACTIVITY  WILL  TAAl  AtMCM  I  ATI  A  ICON v I L I  AT  I  ON 
ACT  I  ON  THACUQrl  I  S  TC  ANAT  I  ONAL  IT.  t>AADU,‘T|ON  OHASNtLt.  IHOLUDINC  OtfAtTWCNTAL  tTAH* 

daaouation  orncci,  if  acquiuo* 


I 


H 


CHARACTERISTIC  SHEET 


•  iC  TMIIM,  3-1/2  TDM,  3  UiEXt,  iQOOAl 


ORO NANCE  TANK  AUTOMOTIVE  COMMAND 


•ftTili!  SVT-4 
CHI !  SUT^ai 
STAlUSt  STO.DAM 
•  AH:  36  ttCMO  1958 


iwnmfin  UTIUrr  IDOL  4  MOOT  00.,  DC 
M»U  ICOOAl 
nZOAL  UJ&Lll' 


technical  manual  W  9-IU1Q 
sn  <M  9-3HL-07H 
UIHICATIO**  OR  OCR  to  9-4210 

ocm  »TCM  35151  DaTLD  38  Ja*.  54 


r  IIIIIIM  MHH  IIIHMCC 


IC  LOAD 

2 32  its. 


HIM  VI  l  lit  im.  IH1  |  HUMI 


mini  MUI  Tor  OF  FlUig 


I  MUCH  37i  |«. 


UIIIM  UP  7392845 

Sr»tNf,  STRUT  TYPE 


ru.mm  iutin  8742398 


T*u  lakn*  ordnance  NO.  M37878S,  8378786 

•LACNOUT  LAMPS  ORDNANCE  NO 
.  S 

REFLECTORS  ORONAnCE  no.  506101,  506102 


•lit  mi  TWUJti  10,000  Hi. 

OR On* »CI  NO.  1712197,  7261711 


ituvum 

SINGLE  a  DUAtl  DUALS 
ORONANCE  NO.  7389633 


T III!  AIM  •  PIT  9.00  X  30  (8  PUT) 

uilitamt  nmmnc 

TREAD  DESIGN  WK-LIMCTIOUL,  CKm-COUKTIX 

n  W1.  ICC. 

RECOMANOfO  HESSl5  Mn)|  UCV  4  IAI® 


Him  Hitici  8669543,  7411425 

ORUM  sift  1?  &!»•  1  3 
AC TUA T 1 0 «  Att/WtlUbUC 
EMERGENT  relay  YALVE 
AIR  RC  SIR  VOIR  7U1C78 

Will!  MAH  7392815 
G*UM  SI/C  15  Ua.  X  ii 


MOUNT in4  K>;h  SIXS  (OPfclUTJ-  1MQ£PCM»TU) 

EFFECTIVE  SLCRf  I II  jQ 


0.  A.  LlNCTN  163  IN.  REDUCULl  TO _ JN. 

o.  a.  width  93  in.  hducimu  to _ in. 

0.  A.  HEIGHT  AO  m.  IK  OX  I SLE  TO _ IN. 

tHETTI  MTA 

ORONANCE  *0.  7354^77 

NI.CMT  urTT _ IR. 

to  c.  i.  Of  mi  1A9-1/2  m. 

TO  C.  L.  OR  (ANOING  61  A#  23-J/8  m. 


i-wt  * 


s,Tf  24  y  x  ASi  lo. 

NO  of  IEAVES  u 

RATE  1200  /  60  Ll./W. 
ORDNANCE  no.  7392819 


maim  ihiiii 


n«i  tiiww  mi 


WIININ  TWIM  (TUI 


VII  Mill  M.E  I  HAT  III  86^9492 


6  tin  -  3  08  XaCM  Site  OP  PRA13, 
P03ITIL  Ntt  fcPMMC,  CUlfEM.  RUM 


PROJECT  ENGINE  :R  r- 

UNIT  CHIEF _ 

SECTION  CHIEFS 
BRANCH  CHIEF‘S 

CHIEF  ENGINEER f//2  Jr^y&L. 

DATE  APPROVE!  /i  £7^  W 


Figure  6.  M-200  Chassis  Trailer,  2-1/2-ton,  2-wheel 
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APPfttmo  MAY  1964  REVISED 


10.  M-103  1-1/2-ton  Trailer 


Figure  11.  M-35  2-l/2-ton  Truck  Configuration 
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APPENDIX  K 

PRODUCTION  COST  ESTIMATES,  FIELD  KITCHEN  LESS  VEHICLES 


CONCEPT  I 

RIGID  SHELTER  - 

2-1/2- Ton 

Truck 

Material  ($) 

Labor  ($) 

Total  .$) 

Weight  (lbs.) 

A .  Shelter 

2,668.00 

500.00 

3,168.00 

1200 

B  Ramps 

200.00 

75-00 

275-00 

250 

C.  Food  Service 
Equipment. 

1,748.20 

120.00 

1,868.20 

1289 

D.  Ventilation 

400.00 

1,000.00 

1,400.00 

400 

E.  Generator 

1,283.00 

1,283.00 

285 

F.  Jack  System 

500.00 

1,000.00 

1,500.00 

250 

TOTAL 

6,799.20 

2,695-00 

9,494-20 

3674 

Contract  Recapitulation 

Basic  Cost  - 

=  9,494.00 

Overhead  @  100$  - 

(2695)(1.00)  +  9,494  =  12,189-00 

G  &  A  @  20$  -  (12,189)(.2)  +  12,189 

=  14,627.00 

Profit  ©  10$  -  (I J, 

,,627)(.l)  +  14,627  -  16,090.00 

CONCEPT  II 

RIGID  SHELTER  - 

1-1/2-Ton 

Truck 

CONCEPT  III 

RIGID  SHELTER  - 

Dual  Axle 

Trailer 

Material  ($) 

Labor  ($) 

Total  ($) 

Weight  (lbs.) 

A .  Shelter 

2,668.00 

500.00 

3,168.00 

1200 

B .  Ramps 

200.00 

75-00 

2’;  5. 00 

250 

C .  Food  Service 
Equipment 

1,748.20 

12.0.00 

1,868.20 

1289 

D.  Ventilation 

400.00 

1,000.00 

1,400.00 

400 

E.  Generator 

1,283.00 

1,283.00 

285 

TOTAL 

6,299.20 

1,695.00 

7,994.20 

3424 

*rv"  — *>^J<A  fi  ^,<*1  "W»  y-..^--- »,  «iwiii'^w  iny^vwiv-^T’**  /^»i.-^p#y  »'igreypraip3y,v»  ll|<.-l 


T^a 


Contract  Recapitulation 

Basic  Cost  - 

=  7,994.00 

Overhead  9  100$  -  (1695)(1.00)  -t  7,994  -  9., 689. 00 

G  &  A  @  20$  -  (9,689 )( .2)  4  9,689 

-  11,627.00 

Profit  @  10$  -  (ll,627)(.l)  4  11,627 

-  12,790.00 

CONCEPT  IV  SELF-CONTAINED  SOFT 

SHELTER  -  3/4-Ton  Trailer 

CONCEPT  V  SELF-CONTAINED  SOFT 

SHELTER  -  1- 

-l/2-Ton  Trailer 

Material  ($) 

Labor  ($) 

Total  ($) 

Weight  (lbs.) 

A,  Tentage  -  75.00 

Trailer 

75-00 

150.00 

15 

B.  Ramps  -  Trailer  400.00 

75.00 

475-00 

800 

C.  Platform  -  350.00 

Trailer 

75.00 

425.00 

250 

D.  Food  Service  1,748.20 

Equipment 

120.00 

1,868.20 

1289 

TOTAL  2,573.20 

345-00 

2,918.20 

2354 

Contract  Recapitulation 

Basic  Cost  - 

=  2,918.00 

Cvei  head  §  100$  -  (345)(1.00)  2,918  -•  3,263.00 

G  &  A  @  20$  -  (3263 )( -2)  4-  3,263 

-  3,916.00 

Profit  3  10$  -  (3916) (. I)  +  3,916 

=  4,308.00 

CONCEPT  VI  SELF-CONTAINED  SOFT 

SHELTER  -  2- 

-l/2-Tcn  Truck 

Material  ($) 

Labor  ($) 

Total  ($) 

Weight  (lbs.) 

A.  Tentage  -  Truck  100.00 

50.00 

150.00 

50 

B.  Ramps  -  Truck  200.00 

75.00 

275-00 

250 

C.  Food  Service  1,748.20 

Equipment 

120.00 

1,868.20 

1289 

D.  Platform  -  Truck  450.00 

50.00 

500.00 

105 

TOTAL  2,498.20 

290.00 

2,793-20 

1694 

49 


Contr-j  ct  Recapitulation 

Basic  Gout  -  =  2,793.00 
Overhead  @  100‘S  -  (295)(1.00)  +  2,793  =  3,088.00 
G  &  A  ©  20£  -  (3088)(.2)  +  3,088  «  3,706.00 
Profit  0  10*  -  (3706)(.l)  +  3,706  =  4,077.00 
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PRODUCTION  COST  ESTIMATE  ~  Food  Service  Equipment 


Design  Criteria 

1.  Food  Service  Equipment  is  identical  for  ail  concepts. 

2.  T.  0.  &  E  equipment  on  hand  by  troop  units  will  not  be  reissued  and 
costs  for  these  items  will  not  be  charged  against  production  costs, 
supplementary  quantities  of  T.  0.  &  E  items  are  included. 


ITEM 

Unit 
Cost  ($) 

Labor 

Require¬ 

ment 

Total 
Cost  ($) 

Unit 
Weight 
(lbs. ) 

Total 
Weight 
(  lbs . ) 

1. 

Cooking  Racks 

35.00 

(10) 

4 

140.00 

30 

120 

2. 

Grill 

85.00 

(  5) 

1 

85.00 

120 

120 

3. 

Burner,  M-2 

73-00 

2 

146.00 

42 

84 

4. 

Pans,  Bake 
&  Roast 

36.00 

2 

72.00 

4 

8 

5. 

Pans,  Baking 

3-35 

12 

40.20 

1 

12 

6. 

Jugs,  Insulated 

67.00 

4 

268.00 

5 

20 

7. 

Containers, 

Insulated 

57.00 

16 

912.00 

45 

820 

8. 

Counters  & 
Cabinetry 

135-00 

(75) 

1 

135-00 

75 

75 

o 
/  * 

Tables  (two 
each) 

70.00 

(30) 

1 

70.00 

30 

30 

TOTAL 


(120) 


1,868.20 


1,289 


EQUIPMENT  COST  ESTIMATES 


Unit/ 

Total 

Weight 

Material 

Unit 

per  unit 

Cost  ($'' 

Labor  ($)  Cose  ($) 

1.  Standard  Equipment 


A.  Vehicles 


(1) 

Truck  -  2-1/2  ton 

9,380.00 

- 

9,380.00 

- 

(2) 

Trailer  -  1-1/2  ton 

947.00 

- 

947-00 

1660 

(3) 

Trailer  -  3/4  ton 

760.00 

- 

760.00 

875 

H. 

(4)  Trailer  -  dual  axle 

Other 

7,000.00 

- 

7,000.00 

- 

(1) 

Generator 

1,283.00 

- 

1,283.00 

285 

C. 

(2) 

Food 

Refrigerator  - 
70  Cu.  Ft. 

Service  Equipment 

2,000.00 

2,000.00 

“* 

(1) 

Range,  M-1959 

301.00 

- 

301.00 

275 

(2) 

Burner,  M-2 

73.00 

- 

73.00 

42 

(3) 

Accessory  Outfit 

63-00 

- 

83.00 

10 

(4) 

Container,  Food 
Insulated 

28.90 

- 

28.90 

10 

(5) 

Pan,  Baking  and 
Roasting 

36.00 

- 

36.00 

4 

(6) 

Pan,  Baking 

3.35 

- 

3-35 

A. 

Non- 

A. 

(?)  Jug,  Insulated 

-Standard  Equipment 

Non-Food  Service  Equipment 

67.00 

67.00 

5 

(1) 

Ramps  -  Trailer 

400.00 

75-00 

475-00 

800 

(2) 

Ramps  -  Ir  rc 

200.00 

.52 

75.00 

275.00 

250 

'*  ,i'Vff','y-fl 


Unit/ 
Material 
Cost  ($) 

Labor  ($) 

Total 

Unit 

Cost  ($) 

Weight 
per  unit 
(lbs  J  . 

(5) 

Platform  -  Trailer 

350.00 

75.00 

425.00 

250 

(4) 

Platform  -  Truck 

450.00 

50.00 

500.00 

105 

(5) 

Shelters,  S--280 

2,668.00 

500.00 

3,168.00 

1,200 

(6) 

Shelter  Jack  System 

500.00 

1,000.00 

1,500.00 

250 

(7) 

Shelter  Ventilation 

400.00 

1,000.00 

1,400.00 

150 

(3) 

Tentage  -  Trailer 

75-00 

75.00 

150.00 

15 

(9) 

Tentage  -  Truck 

100.00 

50.00 

150.00 

50 

Food 

Service  Equipment 

(1) 

Cooking  Racks 

25- CO 

10.00 

35.00 

30 

(2) 

Grill  Top 

80.00 

5.00 

85.00 

120 

(3) 

Tables 

40.00 

30.00 

70.00 

30 

(4) 

Counter  and  Cabinets 

60.00 

75.00 

135.00 

75 

(5) 

Insulated  Containers 

57.00 

- 

57.00 

45 

5.3 


"WJU  A!  -  .TTTT7?TItW»7“  l  "I  JAM.  ^ 


RAW  COSTS 


1.  Tentage 

2 ,  Steel 

3-  Truck  Platform 

91  x  4'  Sections 


9-8502  duck  -  43 £  per  yard 
12.2902  duck  -  70$  per  yard 

Hot  Rolled  -  55 $  per  pound 
Cold  Rolled  -  75$  per  pound 


Weight  -  45  pounds 
Cost  -  $180 

7'  x  4'  Sections 

Weight  -  105  pounds 
Cost  -  $140  per  section 

Platform  Cost  $140  x  3  =  $420  +  $80  =  $500 
Accessories  -  $80 

4.  Refrigerator  -  ?G  Cubic  Feet 
FSN  4110-965-1222 
Cost  $749-00 

Refrigeration  Unit,  Mechanical  5000,  Gasoline  FJngine  operated 
FSN  4110-933-6114 
Cost  $1,409-00 
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[T*r*»»Te*eT  1 

Six  field  feeding  concepts 
field  kitchen  for  the  U.  S, 

A  thorough  analysis  of  the 
They  are: 

Factors 

1.  Storage 

2.  Transportability 

3 .  Cook  Enroute 

4.  Shelter 

5.  Safety 

6.  Anthropometries 
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were  studied  and  evaluated  for  potential  use  as  a  mobile 
Army. 

major  design  consideration  and  parameters  was  conducted. 


Definition 

Ability  to  store  all  food,  equipment  and  ancillary  gear. 

Ease  of  assembly/disaseembly  and  movement  between 
locations . 

Ability  to  prepare  food  while  in  transit. 

Adequate  protection  from  the  elements. 

Ability  of  system  to  function  without  fear  of  injury  to 
personnel. 

Man's  physical  characteristics  as  related  to  his 
working  environment. 


w  P'M  ,*  v*‘  "yr  imp. ******* 


r?Sf«y^Mif9l^»lK9*t  M  ■unvf^w  wu*l**i 


curnyuaiimciUosT 


UNCLASSIFIED 

Security  CUanl  Beat  Ion 


Abstract  (Con't) 

7. 

Sanitation 

Free  from  agents  injurious  to  health. 

8. 

Environment 

Ability  to  control  and  maintain  workable  atmospheric 
conditions. 

9. 

Workspace 

Sufficient  worktable  space  for  food  preparation. 

10. 

Functional 

Configuration  conducive  to  efficient  work  flow. 

It  is  concluded  that  two  of  the  six  concepts  evaluated  be  considered.  They  are 
a  self-contained  soft  shelter  kitchen  mounted  on  a  standard  1  1/2-ton  trailer 
chassis  and  a  self-contained  soft  shelter  kitchen  mounted  on  2  1/2-ton  wheel 
cargo  truck  vehicle. 


